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ISU REVISED NUTRIENT (FERTILIZER) RECOMMENDATIONS 
Regis D. Voss 
Professor/Extension Agronomist 
Department of Agronomy 
Iowa State University 
Research results from long-term and short-term experimentation in Iowa have been consistent in 
the response or lack of response of Iowa field crops to applications of fertilizer phosphorus (P) 
and potassium (K) at various soil test levels for P and K. As a consequence of the research, 
recommendations for P and K based on soil test results and the interpretation of soil test values 
are being revised. The time frame for implementation is tentatively set to be prior to the 1996 
spring planting season. 
Interpretation 
The current system for interpretation of soil test values for P and K is one interpretation of soil 
test values regardless of soil or crop to be grown. The soil test categories are very low, low, 
medium, high, and very high. The corresponding recommendation for P is adjusted for subsoil 
P, soil area (areas are the 12 major soil association areas in Iowa) and limiting physical factors of 
soil that severely limit crop yields. The corresponding recommendation for K is adjusted for 
subsoil K, soil area, natural internal drainage ofthe soil series (ranges from very poorly drained 
to well drained), yield limiting physical factors of soil, and sandy soils (sandy loams or loamy 
sands). The current interpretations of soil test values are shown in Table 1 and the revised 
interpretations are shown in Table 2. 
There are several major changes in interpretations being made. What may be considered a major 
revision is in the designation of soil test categories. Currently, the categories are very low, low, 
medium, high, and very high. The revised designated categories are very low, low, optimum, 
high and excessive. The implication is that the optimum soil test category is the most profitable 
category for the producer to manage soil test levels in. The excessive category designation 
pertains or applies only to the profitability of crop production when trying to maintain soil tests 
at this level. There is no environmental implication in the excessive designation. 
Rather than adjusting the recommendations for subsoil P and K (termed nutrient supplying power 
of soils by some states), the revised interpretations are adjusted for subsoil P and K and there are 
only two categories, low and high for P and for K. The current system designates four levels of 
subsoil P; very low, low, medium and high. In the revised system the current very low will be 
low and the current low, medium and high subsoil P levels will be designated high. ForK, the 
current very low minus and very low plus will be low in the new system and the current low, 
medium, and high subsoil K levels will be designated high in the new system. 
The revised interpretation of soil test P values is adjusted for crop demand, which in Iowa alfalfa 
and wheat are the high demand crops. The effect is to place higher soil test P values into lower 
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soil test categories for wheat and alfalfa and these crops will receive a recommendation for P 
additions, whereas corn and soybean may not depending on the test level. 
Recommendations 
As stated before, the current system adjusts recommendations for P and K additions for several 
factors. In the revised system the adjustments are simplified and the adjustments are made in the 
interpretatio~ of soil test values. This simplifies the recommendation procedure. 
The revised recommendations are given in Table 3 for corn grain, Table 4 for corn silage, Table 
5 for soybean, Table 6 for alfalfa and alfalfa-grass hay production, and Table 7 for oat grain and 
straw production with a forage seeding. The format for presenting the recommendations has 
been changed. The soil test extractant, e.g., Bray PI> is designated. This approach permits 
addition of other extractants when research supports such additions. The soil test values and 
interpretive categories are listed so that there is no misunderstanding as to the appropriate 
interpretation and recommendation. The P recommendations are not adjusted for any additional 
factors. The K recommendations are adjusted for soil texture for some crops. The sandy 
textured soils are loamy sands and sandy loams and these soils will receive a lower K 
recommendation than finer textured soils for corn grain, corn or sorghum silage, soybean, and 
oat with a forage seeding. 
Major changes are the recommendations for the optimum and high soil test categories. The 
recommendation for the optimum category (corresponds to current medium category) will be 
based on crop removal using the values shown in Table 8 and is a so-called "maintenance" 
recommendation. Maintaining this category has been shown to be more profitable than 
maintaining higher soil test levels. The revised recommendations will not recommend P or K for 
the high and excessive categories. Currently, the high soil test category receives a "maintenance" 
recommendation. As the footnote for corn in Tables 3 and 4 states, "Although P20 5 and K20 are 
not recommended for the high soil test category, a small amount contained in 1 00 pounds of a 
common complete NPK grade, applied as a starter fertilizer banded to the side ofthe seed row, 
may be advantageous under conditions of limited soil drainage, cool soil conditions, or crop 
residues on the soil surface. None is recommended for the excessive soil test category." 
There will be a slight reduction in the amounts ofP20 5 and K20 recommended at the very low 
and low soil test categories in the revised recommendations. Soils that have a Corn Suitability 
Rating (CSR) of 30 or less are soils designated as having severe yield limiting factors and will 
receive recommendations ofP20 5 and K20 based only on crop removal regardless of soil test 
values. In the revised recommendations there will be no adjustment for soil area for P20 5 and 
K20 recommendations and there will be no adjustment in the K20 recommendation for natural 
drainage characteristic of a soil series. 
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Although not presented with this text, P and K recommendations also have been revised for: 
- Oat grain and straw production with no forage seeding 
- Wheat production 
- Sunflower 
- Legume-grass pasture 
- Tall cool-season grasses for pasture: bromegrass, orchardgrass, tall fescue, and reed 
canary grass 
- Warm season grasses for pasture and hay 
- Bluegrass pasture 
- Sorghum-sudan pasture 
Micronutrients 
Iowa State University currently recommends only zinc for corn based on soil testing and this will 
be continued. Soil test procedures for the other micronutrients have not been calibrated because 
of either lack of or inconsistency of occurrence of deficiencies with the exception of iron 
deficiency on soybean. Development of soybean varieties tolerant to low iron availability in the 
calcareous soils of central and north central Iowa has been an acceptable solution to the problem. 
Limestone 
Current recommendations of effective calcium carbonate equivalent (ECCE) to raise soil pH to 
6.5 or to 6.9 are based on the calibration ofthe Ohio Buffer solution (also termed the SMP 
Buffer) and these will be continued. 
Table 1. Current interpretation of soil test values for surface soil samples. 
Soil Test Classification Soil Test Ranges Expressed in ppm 
p K 
Very Low (VL) 7.5 or less 44 or less 
Low(L) 8-15 45-84 
Medium (M) 15.5-20 85-125 
High (H) 20.5-30 126-188 
Very High (VH) 30.5 or more 189 or more 
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Table 2. Interpretation of soil test values for phosphorus (P) determined by Bray P 1 extractant 
and potassium (K) determined by ammonium acetate extractant for surface soil samples ( 6 to 7-
inch deep cores). 
Phosphorus (P) Potassium (K) 
Wheat, All crops except wheat, All crops 
alfalfa alfalfa 
Subsoil P Subsoil K 
Relative level Low High Low High 
ppm 
Very low (VL) 0-15 0-8 0-5 0-60 0-40 
Low (L) 16-20 9-15 6-10 61-90 41-80 
Optimum (Opt) 21-25 16-20 11-15 91-130 81-120 
High (H) 26-30 21-30 16-20 131-170 121-160 
Excessive (Ex) 31+ 31+ 21+ 171+ 161+ 
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Table 3. Phosphorus and potassium recommendations for com grain production. 
Phosphorus (P) Soil Test (ppm)* 
Soil Test category: Very Low Low Optimum High Excessive 
Bray P1: 
Low Subsoil P 0-8 9-15 16-20 21-30 31+ 
High Subsoil P 0-5 6-10 11-15 16-20 21+ 
P20 5 to apply (lb/acre) 
100 75 50 0 0 
Potassium (K) Soil Test (ppm)* 
Soil Test category Very Low Low Optimum High Excessive 
Ammonium Acetate Extractable K: 
Low Subsoil K 0-40 41-80 81-120 121-180 181+ 
High Subsoil K 0-40 41-70 71-120 121-180 181+ 
K20 to apply (lb/acre) 
Fine Textured 120 90 40 0 0 
Sandy Textured 100 70 40 0 0 
*The optimum soil test category is the most profitable category to maintain. The recommended 
amounts ofP20 5 and K20 for the optimum soil test category are based on nutrient removal for 
the reported yield. The amounts shown in the Table are for 140 bu com grain, which will be 
used if no yields are given on information sheet. 
The excessive soil test category pertains only to crop needs and production economics. 
Recommendation for soils with a com suitability rating (CSR) of 30 or less will be based on 
expected crop yield and nutrient removal for soil test categories of optimum or lower. 
Although P20 5 and K20 are not recommended at high and excessive soil test categories, a small 
amount contained in 1 00 pounds of a common complete NPK grade, applied as a starter fertilizer 
banded to the side of the seed row, may be advantageous under conditions of limited soil 
drainage, cool soil conditions, or crop residues on the soil surface. 
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Table 4. Phosphorus and potassium recommendations for com silage or sorghum silage 
production. 
Phosphorus (P) Soil Test (ppm)* 
Soil Test category: Very Low Low Optimum High Excessive 
Bray P1: 
Low Subsoil P 0-8 9-15 16-20 21-30 31+ 
High Subsoil P 0-5 6-10 11-15 16-20 21+ 
P20 5 to apply (lb/acre) 
105 90 75 0 0 
Potassium (K) Soil Test (ppm)* 
Soil Test category: Very Low Low Optimum High Excessive 
Ammonium Acetate Extractable K: 
Low Subsoil K 0-60 61-90 91-130 131-170 171+ 
High Subsoil K 0-40 41-80 81-120 121-160 161+ 
K20 to apply (lb/acre) 
Fine Textured 220 200 175 0 0 
Sandy Textured 200 180 175 0 0 
*The optimum soil test category is the most profitable category to maintain. The recommended 
amounts ofP20 5 and K20 for the optimum soil test category are based on nutrient removal for 
the reported yield. The amounts shown in the Table are for 140 bu com grain equivalent, which 
will be used if no yields are given on information sheet, or approximately 20 tons com silage. 
The excessive soil test category pertains only to crop needs and production economics. 
Recommendation for soils with a corn suitability rating (CSR) of 30 or less will be based on 
expected crop yield and nutrient removal for soil test categories of optimum or lower. 
Although P20 5 and K20 are not recommended for the high soil test category, a small amount 
contained in 100 pounds of a common complete NPK grade, applied as a starter fertilizer banded 
to the side of the seed row, may be advantageous under conditions of limited soil drainage, cool 
soil conditions, or crop residues on the soil surface. None is recommended for the excessive soil 
test category. 
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Table 5. Phosphorus and potassium recommendations for soybean production. 
Phosphorus (P) Soil Test (ppm)* 
Soil Test category: Very Low Low Optimum High Excessive 
Bray: 
Low Subsoil P 0-8 9-15 16-20 21-30 31+ 
High Subsoil P 0-5 6-10 11-15 16-20 21+ 
P20 5 to apply (lb/acre) 
80 60 40 0 0 
Potassium (K) Soil Test (ppm)* 
Soil Test category: Very Low Low Optimum High Excessive 
Ammonium Acetate Extractable K: 
Low Subsoil K 0-60 61-90 91-130 131-170 171+ 
High Subsoil K 0-40 41-80 81-120 121-160 161+ 
K20 to apply (lb/acre) 
Fine Textured 90 75 65 0 0 
Sandy Textured 80 65 65 0 0 
*The optimum soil test category is the most profitable category to maintain. The recommended 
amounts ofP20 5 and K20 for the optimum soil test category are based on nutrient removal for 
the reported yield. The amounts shown in the Table are for 45 bu soybean, which will be used if 
no yields are given on information sheet. 
The excessive soil test category pertains only to crop needs and production economics. 
Recommendation for soils with a corn suitability rating (CSR) of 30 or less will be based on crop 
yield and nutrient removal for soil test categories of optimum or lower. 
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Table 6. Phosphorus and potassium recommendations for alfalfa and alfalfa-grass hay 
production. 
Phosphorus (P) Soil Test (ppm)* 
Soil Test category: I Very Low I Low I Optimum I High I Excessive 
Bray P1: 
All Subsoil P Levels 1 o-15 116-20 121-25 126-30 131+ 
P20 5 to apply (lb/acre) 
luo I so 160 lo lo 
Potassium (K) Soil Test (ppm)* 
Soil Test category Very Low Low Optimum High Excessive 
Ammonium Acetate Extractable K: 
Low Subsoil K 0-60 61-90 91-130 131-170 171+ 
High Subsoil K 0-40 41-80 81-120 121-160 161+ 
K20 to apply (lb/acre) 
All Soil Textures 300 240 200 0 0 
* 30 lb. P20 5 is recommended at seeding time regardless of soil test category. The optimum soil 
test category is the most profitable category to maintain. The recommended amounts ofP20 5 
and K20 for the optimum soil test category are based on nutrient removal for the reported yield. 
The amounts shown in the Table are for 5 ton harvested yield, which will be used if no yields are 
given on information sheet. 
The excessive soil test category pertains only to crop needs and production economics. 
Recommendations for soils with a com suitability rating (CSR) of 30 or less will be based on 
nutrient removal of the expected crop yield for soil test categories of optimum or lower. 
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Table 7. Phosphorus and potassium recommendations for oat grain and straw production with a 
forage seeding. 
Phosphorus (P) Soil Test (ppm)* 
Soil Test category: Very Low Low Optimum High Excessive 
Bray P1: 
Low Subsoil P 0-8 9-15 16-20 21-30 31+ 
High Subsoil P 0-5 6-10 11-15 16-20 21+ 
P20 5 to apply (lb/acre) 
90 70 35 0 0 
Potassium (K) Soil Test (ppm)* 
Soil Test category Very Low Low Optimum High Excessive 
Ammonium Acetate Extractable K: 
Low Subsoil K 0-60 61-90 91-130 131-170 171+ 
High Subsoil K 0-40 41-80 81-120 121-160 161+ 
K20 to apply (lb/acre) 
Fine Textured 150 120 90 0 0 
Sandy Textured 130 100 80 0 0 
*The optimum soil test category is the most profitable category to maintain. The recommended 
amounts ofP20 5 and K20 for the optimum soil test category are based on nutrient removal for 
the reported yield. The amounts shown in the Table are for 80 bu oat grain and straw with a 
forage seeding, which will be used if no yields are given on information sheet. 
The excessive soil test category pertains only to crop needs and production economics. 
Recommendation for soils with a com suitability rating (CSR) of 30 or less will be based on 
nutrient removal of the expected crop yield for soil test categories of optimum or lower. 
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Table 8. The nutrient content of harvested crops used to calculate nutrient removal and 
recommended amounts ofP20 5 and K20 for optimum soil test category. 
Pounds per unit of yield 
Crop Unit of Yield P20s K20 
Com bu 0.375 0.30 
Com silage bu grain equivalent 0.55 1.25 
Com silage ton, 65% H20 3.50 6.50 
Soybean bu 0.80 1.50 
Oat and straw bu 0.40 1.00 
Oat straw ton 5.0 33.0 
Wheat bu 0.60 0.30 
Wheat straw ton 4.0 25.0 
Sunflower 100 lb 0.80 0.70 
Alfalfa ton 12.50 40.0 
Red clover ton 10.0 33.0 
Vetch ton 12.0 47.0 
Smooth bromegrass ton 9.0 47.0 
Orchardgrass ton 14.0 68.0 
Tall fescue ton 12.0 66.0 
Timothy ton 9.0 32.0 
Perennial ryegrass ton 12.0 34.0 
Sorghum-sudan ton 12.0 38.0 
Switch grass ton 12.0 66.0 
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